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(54) Cathode-ray tube dividing apparatus and cathode-ray tube dividing method 


(57) Disclosed are a cathode-ray tube dividing 
apparatus and a cathode-ray tube dividing method 
intended to simply and stably divide a cathode-ray tube 
in a shortened time. The dividing apparatus includes a 
positioning means for fixedly positioning the used cath- 
ode-ray tube at a specific location, and a cathode-ray 
tube heating means which is brought into contact with a 
specific portion on side surfaces of the cathode-ray tube 
for linearly heating the specific portions. The cathode- 
ray tube heating means includes linear heating mem- 
bers for imparting thermal strain to the side surfaces of 



the cathode-ray tube upon receiving a power, thereby 
dividing the cathode-ray tube into the panel portion and 
the funnel portion, and a power supply for supplying a 
heating power to the linear heating members. The 
power supply is adapted to supply a f irst power for gen- 
erating cracks on the side surfaces of the cathode-ray 
tube to the linear heating members, and to v supply. after 
generation of the cracks, a second power larger than 
the first power to the linear heating members. 
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Description 

BACKGROUND OF THE INVENTION 

[0001] The present invention relates to a cathode-ray s 
tube dividing apparatus and a cathode-ray tube dividing 
method most suitable to disassemble a cathode-ray 
tube (CRT) into pieces for recycling. 
[0002] Recently, the spotlight has been focused on 
recycling of resources and prevention of environmental J0 
destruction. To meet such a demand, studies have been 
extensively made to reuse displays, typically cathode- 
ray tubes (Braun tubes) of used television sets and 
computer monitors. In particular, it has been of urgent 
necessity to rapidly and efficiently reuse disposed tele- is 
vision sets which has been progressively increased. 
[0003] A cathode-ray tube, used as an image receiver 
incorporated in a television set or the like, is a glass 
structure composed of a panel portion (also called as a 
face portion) and a funnel portion (also called as a panel 20 
skirt portion). The panel portion is made from a sub- 
stantially transparent glass material for improving light 
transmittance, and the funnel portion is made from a 
glass material in which lead is mixed for preventing leak- 
age of X-rays caused by collision of electron beams 25 
accelerated at a high voltage with a substance. The fun- 
nel portion and the panel portion are welded in a shield 
fashion to each other with frit glass (solder glass) into a 
tube shape. 

[0004] Outwardly, an electron gun, a deflection yoke 30 
and the like are mounted on the external rear side of a 
cathode-ray tube, and a shadow mask (or aperture grill) 
is provided in the cathode-ray tube. A fluorescent 
screen provided on the inner surface side of the panel 
portion is regularly coated with phosphors of three 35 
colors (red, green and blue). 

[0005] A method of recycling a cathode-ray tube of 
this type has been disclosed, for example, in Japanese 
Patent Laid-open No. Hei.9-171773, in which the cath- 
ode-ray tube is divided into a panel portion and a funnel 40 
portion by pressing heat wires on side surfaces of the 
cathode-ray tube. The heat wires are moved to the side 
surfaces of the cathode-ray tube by a motor and are 
pressed on the side surfaces of the cathode-ray tube. 
[0006] The above heat wire pressing method, how- 45 
ever, has a problem. Under the present circumstances, 
the method includes the steps of generating cracks at 
dividing glass portions by applying an electrical power 
to the heat wires in accordance with an energizing con- 
dition in which a power amount and an energizing time so 
are made constant irrespective of the size of a cathode- 
ray tube, and after generation of cracks, tapping four 
comers of the cathode ray-tube, on which the heat wires 
are not pressed, with a tool such as a chisel to grow the 
cracks thus generated to such an extent as to certainly, 55 
easily divide the cathode-ray tube. If an electrical power 
being large enough to allow cracks generated on the 
four sides to come to be linked to each other at the four 


corners is applied to the heat wires, cracks may be too 
rapidly generated to induce cracking of portions other 
than the desirable portions on which the heat wires are 
pressed, for example, inside the glass portions on the 
funnel and/or the panel. To prevent such an inconven- 
ience as well as to ensure the division, the growth of 
cracks is made by the next step of tapping the comers 
of the cathode-ray tube with a tool such as a chisel. 
Accordingly, the related art cathode-ray tube dividing 
apparatus is configured such that: 

(1) the amount of power is suppressed at a small 
value; and 

(2) the function of tapping on four corners with a 
tool such as a chisel is provided, so that such an 
apparatus has a problem that it takes a lot of time to 
divide a cathode-ray tube. The increased time 
required to divide one cathode-ray tube means that 
the number of the dividing apparatuses required to 
divide a specific number of cathode-ray tubes is 
increased, to thereby raise the recycling cost of the 
cathode-ray tubes. 

SUMMARY OF THE INVENTION 

[0007] An object of the present invention is to solve 
the above-described problem and to provide a cathode- 
ray tube dividing apparatus and a cathode-ray tube 
dividing method capable of simply and stably dividing a 
cathode-ray tube in a shortened time. 
[0008] To achieve the above object, according to a first 
aspect of the present invention, there is provided a cath- 
ode-ray tube dividing apparatus for dividing a used cath- 
ode-ray tube into a panel portion and a funnel portion, 
including; a positioning means for fixedly positioning the 
used cathode-ray tube at a specific location, and a cath- 
ode-ray tube heating means which is brought into con- 
tact with a specific portion on side surfaces of the 
cathode-ray tube for linearly heating the specific por- 
tions, wherein the cathode-ray tube heating means 
includes; linear heating members for imparting thermal 
strain to the side surfaces of the cathode-ray tube upon 
receiving a power, thereby dividing the cathode-ray tube 
into the panel portion and the funnel portion, and a 
power supply for supplying a heating power to the linear 
heating members, the power supply being adapted to 
supply a first power for generating cracks on the side 
surfaces of the cathode-ray tube to the linear heating 
members, and to supply, after generation of the cracks, 
a second power larger than the first power to the linear 
heating members. 

[0009] The cathode-ray heating means preferabry 
includes a control means for independently setting and 
recording values of the first and second heating powers 
to be supplied from the power supply to the heating 
members in accordance with the size of the cathode-ray 
tube. 

[0010] The cathode-ray tube heating means prefera- 
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bly includes a control means for supplying a first power 
for generating cracks on the side surfaces of the cath- 
ode-ray tube to said linear heating members for a spec- 
ified time to generate cracks, and supplying, after 
generation of the cracks, a second power larger than 5 
said first power to said linear heating members for a 
time shorter than said specified time defined for said 
first power. 

[0011] According to a second aspect of the present 
invention, there is provided a cathode-ray tube dividing 10 
method for dividing a used cathode-ray tube into a panel 
portion and a funnel portion, including the steps of; fix- 
edly positioning the used cathode-ray tube at a specific 
location, pressing a linear heating means onto side sur- 
faces of the cathode-ray tube thus positioned, generat- is 
ing cracks on the side surfaces of the cathode-ray tube 
by supplying a first power to the linear heating means, 
and growing the cracks, after generation of the cracks, 
by supplying a second power larger than the first power 
to the linear heating means. 20 
[0012] The above dividing method preferably further 
includes the steps of; generating cracks on the side sur- 
faces of the cathode-ray tube along a division line by 
supplying a first power preset in accordance with the 
size of the cathode-ray tube to the linear heating means, 25 
and growing the cracks, after generation of the cracks, 
by supplying a second power preset in accordance with 
the size of the cathode-ray tube and being larger than 
the first power to the linear heating means. 
[0013] According to a third aspect of the present 30 
invention, there is provided a cathode-ray tube dividing 
method for dividing a used cathode-ray tube into a panel 
portion and a funnel portion, including the steps of; fix- 
edly positioning the used cathode-ray tube at a specific 
location, forming grooves for inducing division in side 35 
surfaces of the cathode-ray tube at part of locations to 
be divided, pressing a linear heating means onto the 
side surfaces of the cathode-ray tube along the grooves, 
generating cracks on the side surfaces of the cathode- 
ray tube by supplying a first power to the linear heating 40 
means, and growing the cracks, after generation of the 
cracks, by supplying a second power larger than the first 
power to the linear heating means. 
[0014] According to a fourth aspect of the present 
invention, there is provided a cathode-ray tube dividing 45 
method for dividing a used cathode-ray tube into a panel 
portion and a funnel portion, including the steps of; fix- 
edly positioning a cathode-ray tube at a specific loca- 
tion, forming grooves for inducing division in side 
surfaces of the cathode-ray tube at positions offset onto so 
the panel portion side from a joining line between the 
pane! portion and a funnel portion, pressing a linear 
heating means onto the side surfaces of the cathode- 
ray tube along the grooves, generating cracks on the 
side surfaces of the cathode-ray tube by supplying a ss 
first power to the linear heating means, and growing the 
cracks, after generation of the cracks, by supplying a 
second power larger than the first power to the linear 


heating means. 

[0015] The present invention is advantageous in that 
since the power can be rapidly increased after genera- 
tion of the cracks, the crack having been already gener- 
ated rapidly grow by heat-shock, with a result that the 
cathode-ray tube can be certainly divided into the panel 
portion and the funnel portion without the need of tap- 
ping the corners of the cathode-ray tube. 
[0016] The present invention is also advantageous in 
that since the power supply changes values of the first 
and second powers to be supplied to the linear heating 
members in accordance with the size of the cathode-ray 
tube, it is possible to divide the cathode-ray tube with a 
heating power suitably adjusted to the size of the cath- 
ode-ray tube. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0017] 

Rg. 1 is a front view showing a preferred embodi- 
ment of a cathode-ray tube dividing apparatus of 
the present invention; 

Rg. 2 is a side view of the cathode-ray tube dividing 
apparatus; 

Rg. 3 is a plan view of the cathode-ray tube dividing 
apparatus; 

Rg. 4 is a plan view showing an embodiment of a 
dividing unit of the cathode-ray tube dividing appa- 
ratus; 

Rg. 5 is a side view of the dividing unit shown in 
Rg. 4 seen from an arrow W1 ; 
Rg. 6 is a side view of the dividing unit shown in 
Rg. 4 seen from an arrow W2; 
Rg. 7 is a schematic perspective view of the divid- 
ing unit shown in Rg. 4; 

Rg. 8 is a view showing areas AR1 and AR2 shown 
in Rg. 7; 

Rg. 9 is a view showing areas AR3 and AR4 shown 
in Rg. 7; 

Rg. 10 is a view showing the initial state of the 
dividing unit; 

Rg. 11 is a view showing a state in which the cath- 
ode-ray tube is positioned by sliders of the dividing 
unit; 

Rg. 12 is a view showing a state in which linear 
heating members are brought into contact with side 
surfaces of the cathode-ray tube for dividing the 
cathode-ray tube; 

Rg. 1 3 is a perspective view showing a cathode-ray 
tube, a control means, and a power adjuster; 
Rg. 14 is a view showing a state in which the cath- 
ode-ray tube is divided into a panel portion and a 
funnel portion; 

Rg. 15 is a view showing grooves provided in four 
corners of the cathode-ray tube; 
Rgs. 16A and 16B are views showing an example 
in which the cathode-ray tube is divided into a panel 
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portion and a funnel portion; 
Fig. 17 is a plan view showing another embodiment 
of the cathode-ray tube dividing apparatus of the 
present invention; 

Fig. 18 is a perspective view of the embodiment 
shown in Fig. 1 7; 

Figs. 19A and 19B are views showing positions at 
which the linear heating members are brought into 
contact with the cathode-ray tube and also showing 
a crack growing state; 

Figs. 20A, 20B and 20C are views showing a state 
in which a concentrated crack is generated in the 
cathode-ray tube; 

Fig. 21 is a view showing an example in which 
springs are provided at both ends of the linear heat- 
ing member; and 

Fig. 22 is a diagram showing an example of an 
energizing condition under which a power is applied 
from a power supply to the linear heating members. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0018] Hereinafter, preferred embodiments of the 
present invention will be described with reference to the 
accompanying drawings. 

[001 9] Fig. 1 shows a preferred embodiment of a cath- 
ode-ray tube dividing apparatus of the present inven- 
tion. A cathode-ray tube dividing apparatus 10 includes, 
as shown in Figs. 1 to 3, a main body frame 1 1 , a divid- 
ing unit 12, a back-up unit 13, a transfer unit 14, a carry- 
in conveyor 15, and a carry-out conveyor 16. 
[0020] Referring to Fig. 1, the carry-in conveyor 15 is 
adapted to carry a cathode-ray tube 20 to be divided in 
the apparatus 10. The cathode-ray tube 20 carried in 
the apparatus 10 by the carry-in conveyor 15 has been 
already removed of an explosion-proof band and sub- 
jected to cleaning treatment. The transfer unit 14 is 
adapted to move the cathode-ray tube 20 having been 
carried in the apparatus 10 by the carry-in conveyor 15 
in the direction U and to supply it to the back-up unit 1 3 
of the dividing unit 1 2. 

[0021] The back-up unit 13 is adapted to mount the 
cathode-ray tube 20 and vertically move it up and down 
in the direction Z for positioning linear heating members 
to be described later at specific dividing locations of the 
cathode-ray tube 20. The cathode-ray tube 20 having 
been divided at the dividing unit 12 is moved up and 
down in the direction U1 up to a position over the carry- 
out conveyor 16 by the transfer unit 14, and is then car- 
ried out of the apparatus 10 by the carry-out conveyor 
16. 

[0022] Fig. 4 is a plan view of a preferred embodiment 
of the dividing unit 12 shown in Fig. 1. Fig. 5 is a side 
view showing the dividing portion 12 seen along an 
arrow W1 of Fig. 4, and Fig. 6 is a side view showing the 
dividing unit 12 seen along an arrow W2 of Fig. 4. 
[0023] Fig. 7 is a schematic view of the general struc- 


ture of the dividing unit 12 shown in Fig. 4. Fig. 8 is a 
detailed view of the structures of areas AR1 and AR2 
shown in Fig. 7, and Fig 9 is a detailed view of the struc- 
tures of areas AR3 and AR4 shown in Fig. 7. 
5 [0024] Referring to Figs. 4 and 7, the dividing unit 12 
generally has a positioning means 22 for positioning the 
cathode-ray tube 20 and a heating means 24 for heating 
the cathode-ray tube 20. 

[0025] The positioning means 22 has two pieces of 
io first positioning sliders 26 and 28, two pieces of second 
positioning sliders 30 and 32, a cylinder 34 as a first 
driving means, and a cylinder 36 as a second driving 
means. 

[0026] As shown in Fig. 7. the first positioning sliders 
is 26 and 28 are arranged in parallel being away from 
each other with the cathode-ray tube 20 put therebe- 
tween, and similarly the second positioning sliders 30 
and 32 are arranged in parallel being away from each 
other with the cathode-ray tube 20 put therebetween. 
20 That is to say. the first positioning sliders 26 and 28 and 
the second positioning sliders 30 and 32 are disposed 
crosswise in two parallels. 

[0027] For example, the first positioning sliders 26 and 
28 are positioned over the second positioning sliders 30 

25 and 32. The cylinder 34 is adapted to move the first 
positioning sliders 26 and 28 close to the cathode-ray 
tube 20 in synchronization with each other, and finally to 
bring them into contact with the cathode-ray tube 20. 
Similarly, the cylinder 36 is adapted to move the second 

30 positioning sliders 30 and 32 close to the cathode-ray 
tube 20 in synchronization with each other, and finally to 
bring them into contact with the cathode-ray tube 20. 
[0028] The first positioning sliders 26 and 28 can be 
made close to each other in synchronization by a mech- 

35 anism (not shown) operated by the cylinder 34, and sim- 
ilarly, the second positioning sliders 30 and 32 can be 
made close to each other in synchronization by a mech- 
anism (not shown) operated by the cylinder 36. 
[0029] For example, a turn bucWe or the like can be 

40 used as the mechanism for making the first positioning 
sliders 26 and 28 close to each other, and similarly, a 
turn bucWe or the like can be used as the mechanism for 
making the second positioning sliders 30 and 32 close 
to each other. 

45 [0030] Referring to Fig. 7, rollers 26A and 28A for con- 
tact with the cathode-ray tube 20 are provided on the 
inner sides of the first positioning sliders 26 and 28, 
respectively. These rollers 26A and 28A can be brought 
into contact with long-sides 20A of the side surfaces of 

so the cathode-ray tube 20. Similarly, a plurality of rollers 
30A and 32A are provided on the inner sides of the sec- 
ond positioning sliders 30 and 32. respectively. These 
rollers 30A and 32A can be brought into contact with the 
short-sides 20B of the side surfaces of the cathode-ray 

55 tube 20. 

[0031] Referring to Fig. 7, the heating means 24 for 
heating the cathode-ray tube 20 has four pieces of lin- 
ear heating members 40. 41, 42 and 43, heating mem- 
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ber holding means 50, 51, 52, 53. 54, 55, 56 and 57, 
four pieces of springs 71 as biasing means, and a power 
adjuster 104 as a power supply shown in Fig. 13. 
[0032] The four pieces of linear heating means 40, 41 , 
42 and 43 are adapted to impart thermal strain to the 5 
side surfaces of the cathode-ray tube 20 upon receiving 
a power, to thereby divide the cathode-ray tube 20 into 
a panel portion and a funnel portion. 
[0033] Referring to Fig. 13, the power adjuster (power 
supply) 1 04 can supply a power to the four pieces of lin- 10 
ear heating members 40, 41 , 42 and 43 under an ener- 
gizing condition shown in Fig. 22. 
[0034] Fig. 22 shows a relationship between an ener- 
gizing time and an energizing power (current). With 
respect to the energizing time, a crack generating is 
period CT1 and a crack growing period CT2 are set 
The crack generating period CT1 is a duration in which 
cracks (dividing grooves) CK are generated on the four 
side surfaces 20 A of the cathode-ray tube 20 as shown 
in Fig. 1 5. The crack growing period CT2 is a duration in 20 
which the cracks this generated grow. 
[0035] During the crack generating period CT1 , the 
power adjuster 104 shown in Fig. 13 supplies a first 
energizing power TW1 to the four pieces of linear heat- 
ing members 40. 41, 42 and 43. On the other hand, in 25 
the crack growing period CT2, the power adjuster 104 
shown in Fig. 13 supplies a second energizing power 
PW2 to the four pieces of linear heating members 40, 
41 , 42 and 43 as shown in Fig. 22. The second energiz- 
ing power PW2 (current) is set to be larger than the first 30 
energizing power PW1 (current). 
[0036] In the example shown in Fig. 22, the crack gen- 
erating period CT1 is set to be longer than the crack 
growing period CT2. 

[0037] The heating member holding means 50 to 57 35 
shown in Fig. 7 are adapted to hold both ends of the lin- 
ear heating members 40, 41 , 42 and 43. The springs 71 
as the means for biasing the heating members are used 
to generate biasing forces for bringing the linear heating 
members 40 to 43 into close-contact with the curved 40 
side surfaces of the cathode-ray tube 20 at specific ten- 
sions. 

[0038] The holding means 50 to 57 shown in Figs. 7 
to 9 are disposed at the ends of the first positioning slid- 
ers 26 and 28 and the second positioning sliders 30 and 45 
32, respectively. To be more specific, the holding means 
50 and 53 are disposed at both ends of the second posi- 
tioning slider 30 and the holding means 57 and 54 are 
disposed both ends of the second positioning slider 32. 
Similarly, the holding sliders 51 and 56 are disposed at so 
both ends of the first positioning slider 26 and the hold- 
ing means 52 and 55 are disposed at both ends of the 
first positioning slider 28. 

[0039] The holding means 50 and 53 hold both the 
ends of the linear heating member 40 and the holding 55 
means 57 and 54 hold both ends of the linear heating 
member 43. Similarly, the holding means 51 and 56 
hold both ends of the linear heating member 40 and the 


holding means 52 and 55 hold both ends of the linear 
heating member 42. 

[0040] Fig. 8 shows mechanical details of the areas 
AR1 and AR2 shown in Fig. 7, and Fig. 9 shows 
mechanical details of the areas AR3 and AR4 shown in 
Fig. 7. 

[0041 ] Fig. 8 shows the holding means 50. 51 , 52 and 
53, linear heating members 40. 41 , 42, and the like, and 
Fig. 9 shows the holding means 54, 55, 56 and 57, the 
linear heating members 43, 40, 42, and the like. 
[0042] Referring to Figs. 7 to 9, as described above, 
both ends of the linear heating member 40 are held by 
the holding means 51 and 56, both ends of the linear 
heating member 41 are held by the holding means 50 
and 53, both ends of the linear heating member 42 are 
held by the holding means 52 and 55, and both ends of 
the linear heating member 43 are held by the holding 
means 57 and 54. 

[0043] As shown in Figs. 8 and 9, the linear heating 
members 40, 41, 42 and 43 are electrically insulated 
from each other at four positions by means of mounting 
members 50A in order not to be electrically in contact 
with each other. 

[0044] Referring to Figs. 8 and 9, according to this 
embodiment, among the eight pieces of holding means 
50 to 57. each of the holding means 50. 52. 54 and 56 
is slightly different in structure from each of the holding 
means 51 . 53, 55 and 57. 

[0045] The holding means 50. 52, 54 and 56 have the 
same structure, each of which has a slide member 60, a 
roller 61 and a cylinder 62. The slide member 60 shown 
in Fig. 8 is moved by a specific stroke in the direction V 
by operation of the cylinder 62. One end of the linear 
heating member is wound around the roller 61. For 
example, one end 41 A of the linear heating member 41 
shown in Fig. 8 is wound around the roller 61 and is 
f ixed at a fixing portion 41 B of the holding means. Such 
a structure is applied to each of the holding means 50, 

52, 54 and 56. 

[0046] On the contrary, each of the holding means 51 , 

53, 55 and 57 includes, as shown in Figs. 8 and 9, a 
slide member 70, a spring (tensile spring or biasing 
means) 71, a lever 72, a roller 73, a roller 74, a center 
axis 75, and a cylinder 76. The cylinder 76 allows the 
slide member 70 to be moved by a specific stroke in the 
direction V1. The rollers 73 and 74 are adapted to 
guide, for example, one end 40A of the linear heating 
member 40, and the one end 40A guided by the rollers 

73 and 74 is then fixed at a fixing portion 40B. The roller 

74 is mounted at one end of the lever 72. and the spring 
71 is mounted between the other end of the lever 72 and 
a mounting portion 77 of the slide member 70. 
[0047] Such a structure of the holding means 51 is 
also applied to each of the holding means 53. 55 and 
57. That is to say, for each of the holding means 51 . 53. 
55 and 57, the other end of the associated linear heat- 
ing member, for example, the other end 40A of the heat- 
ing member 40 is movable against the biasing force of 


5 


9 


EP 0 962 954 A1 


10 


the spring 71 . To be more specific, when the lever 72 is 
turned around the center axis 75 in the direction F in 
Fig. 8, there occurs a margin of the change in length of 
the linear heating member 40. 

[0048] Referring to Figs. 8, 9 and 7, with respect to 
each of the linear heating members 40, 41 , 42 and 43, 
one end is fixed by the associated one of the holding 
means 50, 52, 54 and 56 but the other end is not fixed 
by the associated one of the holding means 51 , 53, 55 
and 57. That is to say, the length of the other end portion 
of each of the linear members 40, 41 , 42 and 43 at the 
associated one of the holding means 51 , 53, 55 and 57 
can be changed against the biasing force of the spring 
71. Accordingly, the linear heating members 40, 41, 42 
and 43 can be brought into close-contact with the 
curved side surfaces on the long-side 20A and short- 
side 20B of the cathode-ray tube 20. 
[0049] Next, a work of positioning the cathode-ray 
tube 20 by the positioning means and a work of dividing 
the cathode-ray tube 20 into the panel portion and fun- 
nel portion by the cathode-ray tube heating means 24 
will be described with reference to Figs. 10 to 12 and 
Fig. 22. 

[0050] As shown in Fig. 1 , the cathode-ray tube 20 
having been already removed of an explosion-proof 
band and subjected to cleaning treatment as carried in 
the apparatus 10 by the carry-in conveyor 15. The cath- 
ode-ray tube 20 is delivered from the carry-in conveyor 
15 side to the back-up unit 13 side and is mounted on 
the back-up unit 13 by the transfer unit 14. Fig. 10 
shows a state in which the cathode-ray tube 20 is 
mounted on the back-up unit 13. In this case, the panel 
portion side of the cathode-ray tube 20 is placed on the 
back-up unit 13. 

[0051] As shown in Fig. 1 3, when the cylinders 34 and 
36 are operated on the basis of a command supplied 
from a central processing unit (CPU) 101 of a control 
means 100, the state shown in Fig. 10 is changed into a 
state shown in Fig. 1 1 . To be more specific, the first 
positioning sliders 26 and 28 and second positioning 
sliders 30 and 32 are made close to the cathode-ray 
tube 20, respectively, and the rollers 26A, 28A, 30A and 
32A are brought into contact with the long-sides 20A 
and short-sides 20B of the cathode-ray tube 20. in this 
way, the cathode-ray tube 20 can be correctly posi- 
tioned on the back-up unit 13. 

[0052] In this case, for example, the cylinder 36 is con- 
nected to a counter 102 of the control means 100 as 
shown in Fig. 13. The cylinder 36 and the counter 102 
serve as a length measuring device. The moved amount 
of a rod 36A of the cylinder 36 can be counted by the 
counter 102, thus obtaining a signal of the size of the 
cathode-ray tube 20 to be divided and it is supplied to 
the CPU 101 of the control means 100. 
[0053] A program regarding power amounts to be 
applied to the linear heating members 40, 41 , 42 and 43 
are previously stored in the CPU 1 01 . That is to say, the 
CPU 101 calculates the size (type, or inch-size) of the 


cathode-ray tube 20 to be divided via the counter 102, 
and it also has a pre-set data table containing a relation- 
ship between a power amount and an energizing time 
required for the size of the cathode-ray tube 20. 

5 [0054] One example of such a data table to be 
referred is shown in Fig. 22. As described above, the 
power adjuster 1 04 shown in Fig. 1 3 supplies a power in 
two steps to the four pieces of linear heating members 
40, 41 , 42 and 43 in accordance with the energizing 

w condition stated in the data table as shown in Fig. 22 
previously set in the CPU 1 01 . 

[0055] Besides, the CPU 101 sets a power amount 
and an energizing time in accordance with the size of 
the cathode-ray tube 20 obtained by the counter 102, 

15 and supplies a signal concerning the power amount and 
energizing time to the power adjuster 104 via a D/A con- 
verter 103. That is to say, a control voltage is applied 
from the D/A converter 1 03 to a control terminal of the 
power adjuster 1 04. 

20 [0056] For instance, a cathode-ray tube having a size 
of 20 inches, the first energizing power PW1 is set at 
0.7KW and the second energizing power PW2 is set at 
1KW. 

[0057] The power adjuster 104, which has received 
25 the control voltage, energizes in two steps the linear 
heating members 40. 41 . 42 and 43 in accordance with 
the energizing condition shown in Fig. 22, When the 
crack growing period CT2 is terminated after an elapse 
of a specific energizing time, the supply of the power 
30 from the power adjuster 104 to the linear heating mem- 
bers 40, 41 , 42 and 43 is stopped because no control 
voltage is given from the CPU 101 side to the power 
adjuster 104. 

[0058] The four pieces of linear heating members 40, 

35 41 , 42 and 43 are electrically connected in series to the 
power adjuster 104 as shown in Fig. 13. 
[0059] In the state shown in Fig. 1 1 , the linear heating . 
members 40, 41 , 42 and 43 are positioned in the vicinity 
of the long-sides 20A and short-sides 20B of the cath- 

40 ode-ray tube 20. The state shown in Fig. 1 1 is entered 
to a state shown in Fig. 12. Specifically, the rods of the 
cylinder 62 and 76 of each of the eight pieces of holding 
means 50 to 57 shown in Figs. 8 and 9 are extended, so 
that the linear heating members 40. 41 , 42 and 43 are, 

45 as shown in Fig. 1 2, certainly brought into close-contact 
with the curved shapes of the long-sides 20A and short- 
sides 20B of the cathode-ray tube 20. In this case, since 
the linear heating members 40, 41, 42 and 43 are 
pushed onto the long-sides 20A and short-sides 20B of 

so the cathode-ray tube 20, the springs 71 having given the 
biasing forces to the other ends of the linear heating 
members 40, 41 , 42 and 43 as shown in Fig. 8 and 9 are 
extended and the levers 72 are turned in the direction F 
as shown in Fig. 8. As a result the effective lengths of 

55 the linear heating members 40, 41, 42 and 43 are sub- 
stantially extended, so that the linear heating members 
40. 41 . 42 and 43 can be certainly brought into close- 
contact with the long-sides 20A and short-sides 20B of 
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the cathode- ray tube 20. 

[0060] After the four pieces of linear heating members 
40. 41 , 42, and 43 are thus brought into close-contact 
with the long-sides 20 A and short-sides 20B of the cath- 
ode-ray tube 20. a specific amount of power, which is 
determined in accordance with the size of the cathode- 
ray tube 20, is applied from the power adjuster 104 
shown in Fig. 13 as described above for a specific ener- 
gizing time, to the four pieces of linear heating members 
40, 41 , 42 and 43. The specific energizing time and the 
specific amount of power are pre-determined in accord- 
ance with the size of the cathode-ray tube 20. The rea- 
son for this is that the thickness of a glass sheet forming 
the cathode-ray tube 20 differs depending on the size of 
the cathode-ray tube 20, and therefore, the power 
amount is required to be changed depending on the 
size of the cathode-ray tube 20. With the dividing condi- 
tion thus strictly set, the cathode-ray tube 20 can be cer- 
tainly divided into a panel portion P and a funnel portion 
FN as described in Fig. 14. 

[0061 ] As shown in Fig. 1 5, before the work of dividing 
the cathode-ray tube 20 by the four pieces of the linear 
heating members, it may be desirable that grooves 20M 
be formed in four corners of the cathode-ray tube 20 
with a diamond cutter or the like. With this configuration, 
by bringing each of the linear heating members 40, 41. 
42 and 43 into contact with a substantially linear posi- 
tion connecting the two grooves 20M to each other, the 
cathode-ray tube 20 can be more certainly divided into 
the panel portion P and the funnel portion FN. 
[0062] In this way. the linear heating members 40. 41 , 
42 and 43. which are also called as electric heat wires, 
can divide the cathode-ray tube 20 into the panel por- 
tion P and the funnel portion FN as shown in Figs. 16A 
and 16B. At this time, it may be desirable that the cath- 
ode-ray tube 20 be divided along a location PP. offset 
onto the panel portion P side from a frit glass portion FT 
provided to seal the panel portion P and the funnel por- 
tion FN to each other. Accordingly, as shown in Fig. 
16B. it may be desirable that the above groove (also 
called as a scratch) 20M be formed at the location PP 
with a cutter CT 

[0063] The reason why the panel portion P is sepa- 
rated from the funnel portion FN along the location PP 
is to prevent inclusion of lead contained in the glass 
forming the funnel portion FN into glass cullet of the 
panel portion P. 

[0064] In the above embodiment, as shown in Fig. 7, 
one end of each linear heating member 40 is fixed and 
the other end is expanded/contracted by the spring 71 
as the biasing means, however, as shown in Figs. 17,18 
and 21. springs 71 may be provided at both ends of 
each of the linear heating members 40, 41 , 42 and 43. 
[0065] With respect to energization of the linear heat- 
. ing members 40. 41. 42 and 43 (which are also called 
as electric heat wires), preferably, the current may be 
set at, for example, 18A. the voltage may be set in a 
range of 40V to 50V, and the power may be set in a 


range of 0.7kw to 0.9kw. 

[0066] As shown in Figs. 19A and 19B, upon dividing 
the cathode-ray tube into the panel portion P and the 
funnel portion FN. by bringing the linear heating mem- 

5 bers 40. 41 , 42 and 43 into dose-contact with the cath- 
ode-ray tube, cracks CR grow from the scratches 20M, 
so that as shown in Fig. 19B, the panel portion P and 
the funnel portion FN can be perfectly and smoothly 
separated from each other. 

10 [0067] In this case, as shown in Rgs. 20A and 20B, by 
locating an intersection, for example, between the linear 
heating members 40 and 41 near the groove 20M, a 
tension occurs around the groove 20M as shown in Fig. 
20C, to induce a concentrated crack thereat. This is 

is because glass is weak against tension. As a result, the 
cathode-ray tube can be more smoothly divided into the 
panel portion P and the funnel portion FN. In addition, 
the linear heating member, which is designed to be slid 
and brought into contact with the side surface of a cath- 

20 ode-ray tube, sufficiently keeps up with a cathode-ray 
tube having any size. 

[0068] In the example shown in Figs. 17. 18 and 21, 
since the springs 71 disposed at both ends of each of 
the linear heating members 40. 41. 42 and 43 absorb 
25 the deflection of the linear heating member, the linear 
heating member can be certainly brought into close- 
contact with the side surface of the cathode-ray tube 
and also the cracking direction can be induced in a spe- 
cific direction. 

30 [0069] The linear heating member may be formed of 
one wire, however, it can be formed of a strand of sev- 
eral wires. The adoption of such a strand is effective to 
make constant the calorie supplied to glass and to pre- 
vent the deformation of the linear heating member. 
35 [0070] In the embodiment of the present invention, the 
power adjuster (power supply) 104 shown in Fig. 13 
supplies a power in two steps to the four pieces of linear 
heating members 40. 41 . 42 and 43 in accordance with 
the steps of generation and growth of cracks. To be 
40 more specific, as described above, on the basis of the 
energizing condition shown in Fig. 22, the power 
adjuster 104 supplies the relatively small first energizing 
power PW1 in the crack generating period CT1 , and 
after generation of cracks, the power adjuster 104 sup- 
45 plies the second energizing power PW2 larger than the 
first energizing power PW1 in the crack growing period 
CT2. That is to say. by rapidly increasing the supply 
amount of power after generation of cracks, the cracks 
having been already generated rapidly grow by heat- 
so shock. 

[0071 ] In the related art dividing method, an invariable 
power is applied to heat a cathode-ray tube with linear 
heating members, and accordingly it is required to grow 
cracks owing to a blow by tapping comers of the cath- 
55 ode-ray tube. 

[0072] On the contrary, according to the embodiment 
of the present invention, it is possible to simply and cer- 
tainly grow cracks not by tapping on corners of the cath- 
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ode-ray tube but only by applying a power in two steps 
from the power adjuster 104 shown in Fig. 13 to the lin- 
ear heating members, and hence to certainly divide the 
cathode-ray tube into the panel portion and the funnel 
portion. 

[0073] According to the embodiment of the present 
invention, there can be obtained the following merits: 

(1) Shortening of Time Required to Divide Cathode- Ray 
Tube 

(1-1) Shortening of Dividing Time by Shortening of 
Energizing Time 

[0074] In the related art dividing method, for dividing a 
cathode-ray tube having a size of about 20 inches, it is 
required to energize heating members for about 150 
seconds, for example. Of the energizing time, about 60 
seconds is spent on generation of cracks, and the 
remaining time, about 90 seconds is spent on growth of 
the cracks by tapping on corners of the cathode-ray 
tube with a tapping unit or the like to such an extent as 
to certainly divide the cathode-ray tube. 
[0075] According to this embodiment, assuming that 
the crack generating period CT1 shown in Fig. 22 is 60 
seconds, the crack growing period CT2 can be sup- 
pressed at a value ranging from, for example, 10 to 15 
seconds, thereby significantly reducing the energizing 
time. This makes it possible to shorten the energizing 
time, that is, the time to divide the cathode-ray tube and 
also reduce the energizing power amount, and hence to 
lower the cost required to divide the cathode-ray tube. 

(1-2) Shortening of Dividing Time by Omitting of Tap- 
ping Action Using Tapping Unit 

[0076] In the related art dividing method, it is required 
to divide a cathode-ray tube into a panel portion and a 
funnel portion by tapping, after generation of cracks, 
corners of the cathode-ray tube using tapping units. In 
order to achieve such a function, these units of two 
pieces are required to be provided along a diagonal line 
of the cathode-ray tube, and to be operated twice each 
for tapping on four corners of the cathode-ray tube. 
[0077] On the contrary, according to this embodiment 
since the necessity of provision of such tapping units is 
omitted, it is possible to shorten the time to divide the 
cathode-ray tube by tapping, for example, to 20 sec- 
onds. 

(2) Reduction in Cost 

[0078] As described above, according to this embodi- 
ment, since the energizing time is reduced to a half, the 
necessity of provision of tapping units is eliminated, and 
the dividing time is reduced by eliminating such a tap- 
ping action, it is possible to simplify the structure of the 
dividing apparatus and reduce the cost required to 


divide a cathode-ray tube, and hence to signrficantJy 
reduce the cost required for subjecting the cathode-ray 
tube to waste treatment 

[0079] In this way. the dividing apparatus of the 

5 present invention can efficiently divide a cathode-ray 
tube into a panel portion and a funnel portion by apply- 
ing a power to the heating members while varying the 
power amount and energizing time depending on the 
size of a cathode-ray tube, thereby generating cracks 

10 due to thermal strain on the side surfaces of the cath- 
ode-ray tube, for effectively growing the cracks to such 
an extent as to certainly divide the cathode-ray tube. 
[0080] According to this embodiment the contact of 
the linear heating members with a cathode-ray tube is 

15 made constant irrespective of the size and the degree of 
curvature of the cathode-ray tube by action of the posi- 
tioning sliders and tension sliders provided on the hold- 
ing means, to thereby improve the yield in dividing the 
cathode-ray tube. Further, by controlling the power 

20 amount applied to the linear Heating members and the 
energizing time depending on the size of a cathode-ray 
tube, it is possible to enhance the dividing yield and the 
reliability of the diving work. 

[0081] As described above, according to the present 
25 invention, it is possible to simply and stably divide a 

cathode-ray tube in a shortened time. 

[0082] While the preferred embodiments of the 

present invention have been described using specific 

terms, such description is for illustrative purposes only, 
30 and it is to be understood that changes and variations 

may be made without departing from the spirit or scope 

of the following claims. 

Claims 

35 

1 . A cathode-ray tube dividi ng apparatus for dividing a 
used cathode-ray tube into a panel portion and a 
funnel portion, comprising: 

40 a positioning means for fixedly positioning the 

used cathode-ray tube at a specific location; 
and 

a cathode-ray tube heating means which is 
brought into contact with a specific portion on 
45 side surfaces of the cathode-ray tube for line- 

arly heating said specific portions; wherein 
said cathode-ray tube heating means com- 
prises: 

linear heating members for imparting thermal 
so strain to the side surfaces of the cathode-ray 

tube upon receiving an electrical power, 
thereby dividing the cathode-ray tube into the 
panel portion and the funnel portion; and 
a power supply for supplying a heating power 
55 to said linear heating members, said power 

supply being adapted to supply a first value of 
power for generating small cracks on the side 
surfaces of the cathode-ray tube to said linear 
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heating members, and to supply, after genera- 
tion of the cracks, a second value of power 
larger than said first value of power to said lin- 
ear heating members. 

2. A cathode-ray tube dividing apparatus according to 
claim 1, wherein said cathode-ray heating means 
comprises a control means for independently set- 
ting and recording the values of said first and sec- 
ond values of heating powers to be supplied from 
said power supply to said heating members in 
accordance with the size or condition of the cath- 
ode-ray tube. 

3. A cathode-ray tube dividing apparatus according to 
claim 1, wherein said cathode-ray tube heating 
means comprises a control means for supplying a 
first value of power for generating cracks on the 
side surfaces of the cathode-ray tube to said linear 
heating members for first specified period to gener- 
ate cracks, and supplying, after generation of the 
cracks, a second value of power larger than said 
first value of power to said linear heating members 
for second period shorter than said specified first 
period defined for said first value of power. 

4. A cathode-ray tube dividing method for dividing a 
used cathode-ray tube into a panel portion and a 
funnel portion, comprising the steps of: 

fixedly positioning the used cathode-ray tube at 
a specific location; 

pressing a linear heating means onto side sur- 
faces of the cathode-ray tube thus positioned; 
generating cracks on the side surfaces of the 
cathode-ray tube by supplying a first value of 
power to said linear heating means; and 
growing the cracks, after generation of the 
cracks, by supplying a second value of power 
larger than the first value of power to said linear 
heating means. 

5. A cathode-ray tube dividing method according to 
claim 4, further comprising the steps of: 

generating cracks on the side surfaces of the 
cathode-ray tube along a division line by sup- 
plying a first value of power preset in accord- 
ance with the size of the cathode-ray tube to 
said linear heating means; and 
growing the cracks by supplying, after genera- 
tion of the cracks, a second value of power pre- 
set in accordance with the size of the cathode- 
ray tube and being larger than said first value of 
power to said linear heating means. 

6. A cathode-ray tube dividing method for dividing a 
used cathode-ray tube into a panel portion and a 
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funnel portion, comprising the steps of: 

fixedly positioning the used cathode-ray tube at 
a specific location; 

forming grooves for inducing division in side 
surfaces of the cathode-ray tube at part of loca- 
tions to be divided; 

pressing a linear heating means onto the side 
surfaces of the cathode-ray tube along said 
grooves; 

generating cracks on the side surfaces of the 
cathode-ray tube by supplying a first value of 
power to said linear heating means; and 
growing the cracks, after generation of the 
cracks, by supplying a second value of power 
larger than said first value of power to said lin- 
ear heating means. 

A cathode-ray tube dividing method for dividing a 
used cathode-ray tube into a panel portion and a 
funnel portion, comprising the steps of: 

fixedly positioning a cathode-ray tube at a spe- 
cific location; 

forming grooves for inducing division in side 
surfaces of the cathode-ray tube at positions 
offset onto the panel portion side from a joining 
line between the panel portion and a funnel 
portion; 

pressing a linear heating means onto the side 
surfaces of the cathode-ray tube along said 
grooves; 

generating cracks on the side surfaces of the 
cathode-ray tube by supplying a first value of 
power to said linear heating means; and 
growing the cracks, after generation of the 
cracks, by supplying a second value of power 
larger than said first value of power to said lin- 
ear heating means. 


9 


EP 0 962 954 A1 



TO 


EP 0 962 954 A1 


FIG.2 



11 


EP 0 962 954 A1 



12 


EP 0 962 954 A1 



13 


EP 0 982 954 A1 



14 


EP 0 962 954 A1 



15 


EP 0 962 954 A1 



EP 0 962 954 A1 



17 


EP 0 962 954 A1 



54 


18 


EP 0 962 954 A1 



19 


EP 0 962 954 A1 



20 


EP 0 962 954 A1 


FIG. 12 



21 


EP 0 962 954 A1 



ro 

CD 


22 


EP 0 962 954 A1 


F I G. 14 



P 


F I G. 15 



23 


EP 0 962 954 A1 


F I G. 16A 



F I G. 17 



24 


r 


EP 0 962 954 A1 



F I G. 19A 


20M 



CR 
20M 


40,4 1,42,43 


FT 
FN 


F I 6. I9B 


r 


FN 


1 


"1 

40,41, 42, 43 


25 


EP0 962 954 A1 



26 


EP 0 962 954 A1 


CM 
CM 

O 


M 
O 

LU™ 
LUQ- 



UJ 

CD 

NJ 
CD 

en 

LU 
LU 


tr 

O 


fey 
el 

U-CL 


27 


EP 0 962 954 A1 


J 


European Patent 
Office 


EUROPEAN SEARCH REPORT 


Application Number 

EP 99 11 0398 


DOCUMENTS CONSIDERED TO BE RELEVANT 


Category 


Citation of document with indication, where appropriate, 
of relevant passages 


Relevant 
to claim 


CLASSIFICATION OF THE 
APPLICATION (lnt.Cl.6) 


DE 43 13 157 A (HEUSER MASCHINENBAU GMBH) 
3 February 1994 (1994-02-03) 

* claims 1,18 * 

DE 42 29 684 A (GEMEINNUETZIGE GES FUER 
BESCHA) 3 March 1994 (1994-03-03) 

* claims 1-5 * 

US 5 556 018 A (KANEHI-RA K0UZI) 
17 September 1996 (1996-09-17) 

* claims 1-4 * 

DE 44 02 793 C (EN VERSORGUNG SCHWABEN AG) 
27 April 1995 (1995-04-27) 

* claims 1t5 * 

DE 43 30 230 A (BOS BERLIN 0BERSPREE 
S0NDERMAS) 2 March 1995 (1995-03-02) 

* claims 1,8 * 

EP 0 593 143 A (VIDEO COMPUTER RECYCLING) 
20 April 1994 (1994-04-20) 

* claims 1-3 * 


1,6 


1,6 


H01J9/00 


1,6 


1,6 


The present search report has been drawn up for all claims 


TECHNICAL FIELDS 

(IrLCI.6) 


H01J 


Ptacaof sauch 

THE HAGUE 


Data of completion at in* suth 

6 September 1999 


Van den Bui eke, E 


CATEGORY OF CITED DOCUMENTS 

X : particularly relevant 0 taxen alone 

Y : paitkx&arty relevant 4 combined with another 

document o* the same category 
A : technotogicaJ background 
O : non-written disclosure 
P : Wermediate document 


T : theory or principle underlying the invention 
E : earlier patent document, but pubtehed on, or 

after the fOing date 
D : document cited In the application 
L : document cited for other reasons 


& : member of the same patent lamiy, correspon di ng 
document 


28 


EP 0 962 954 A1 


ANNEX TO THE EUROPEAN SEARCH REPORT 

ON EUROPEAN PATENT APPLICATION NO. EP 99 11 0398 


This annex lists the patent family members relating to the patent documents cited in the above-mentioned European search report 
The members are as contained in the European Patent Office EDP file on 

The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information. 

06-09-1999 


Patent document 


Publication 

Patent family 


Publication 

cited in search report 


date 


member(s) 


date 

DE 4313157 

A 

03-02-1994 

DE 

9306089 

U 

12-08-1993 

DE 4229684 

A 

03-03-1994 

NONE 




US 5556018 

A 

17-09-1996 

JP 

7029496 

A 

31-01-1995 



us 

5772093 

A 

30-06-1998 




US 

5769296 

A 

23-06-1998 

DE 4402793 

C 

27-04-1995 

EP 

0665190 

A 

02-08-1995 

DE 4330230 

A 

02-03-1995 

NONE 




EP 0593143 

A 

20-04-1994 

DE 

4234706 

C 

10-02-1994 



DE 

4322385 

C 

01-06-1994 




HU 

66363 

A 

28-11-1994 


§} For more details about this annex : see Official Journal of the European Patent Office, Mo. 12/82 


29 


V 


